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SCIZXTISTS ’ FINDINGS OX FZCRIDA RED TIDE RPORTED 

. 

A report on an emergency survey of the recent rlrtid tide” invasion of the Gulf 

Coast. of Florida was submitted today to Albert M, Dq);, Dj-rector of the Fish and 

Wildlife Service, by the Servicels chief shellfish biologist, Dr. Paul S. Galtsoff, 

who directed the scientific survey. 

In addition to recommending research to discover whether such marine plagues 
can be predicted and controlled in the future, the report explained the 19~b7 
red tide as follows: 

,?ne Florida red tide was caused by the appearance in nearby coastal waters of 
extraordinary numbers of a microscopic sea creature, lmo~ to scientists as 
b@pnodi~i~. 

Although individually so small as to be invisible to the human eye, the con- 
centr;:tion of billions of Gymnodinium caused the sea water to take on a reddish or 
amber color because of the pigment granules contained within each organism. 

Qe mass destruction of fish and certain other aquatic animals which accom- 
p3Jlj.e~~ <he red tide was caused by a de,odly toxin, the chemical cornposit; on of * 
w..ic:l is still unknown, which Gymnodinium liberated into the water, Normally, 
Gymnodinium is not abundant enough for this poison to loroduce any harmful effects. 

Poisons given off by the red tide organism were also carried inland, causing 
extreme discomfort among the human popul.ati.on of the area. The poisons were car- 
ried in tiny droplets of wind-borne spray, liberated by wave action from re&water 
areas. 311s Itgastf -- more correctly termed ~JX aerosol -- is so irritating to 
humn mucous membranes that whole communities developed symptoms like those of a 
severe cold during the height 0f the red tide invasion, 

‘Ihe report submitted to Director Day summarizes investigations conducted by 
the Service end several cooperating institutions in Florida during the past summer, 
at the peek of the red tide outbreak. Scientists from the Woods Hole Oceanographic 
Institution, the Scripps Institute of Oceanography, the United States Food and Drug 
Administration, and the University of Miami, cooperated !,ith the Service in study- 
in,-c the red tide, 

Chemical analysis of water samples from the red tide areas revealed a signifi- 
cant fact -- the total phoyhorus content was “five to ten times as high as ever 



encountered in uncontaminated ocean water. ” Gymnodinium and related si.mple forms 
of mari.ne life are unable to survive, grow, and reproduce y:!i.thout certa.i.n ~hf~~icak, 
including phosphorus. Since rihcqhorus ordinarily is present in very limited 
C$Xillti ties in the ocean, it is believed that the unusually hi& dOqhOl'US COX&-- 
trations occurring in the Gull c last year might have been responsible for the rapid 
and uncontrolled multiplication of CTymnodinium. 

Although more extensive studies are needed to determine the source Of this 
unusu~~l quality of phosphorus, Dr. Galtsoff made the following comment: “It rneg 
:1ZY? coiee from the greater depths of the Gulf of Mexico or had its 0rigi.n in the 
rich -ehoz@ate deposits which are extensjvely mined in Florida. If the latter is 
the c&x, ‘k-e manner in kid:! the phosphate salts reach the sea should be determined 
and if possible controlled.” 

The rgJort err;phatica,lly discounts the theory d.dely held in norida that the 
red ti3e and its accompanying disturbances were caused by chemicals -from munit:.ons 
&legedly d&Ted in coastal waters. One important objection to this theory accoLrdw 
in,% to 31~. Galtsoff, is the fact that the minute, drifting marine life collectively 
known as If P la&ton” -- the members of whi ch are delicate and extremely susceptible 
t0 ChE%liCalS - was normally abundant in the red tide areas. ITad there been 
chemical polluti.on, Dr. Galtsoff said, the waters would have been largely barren of 
p12titoi1. 

Another argwnent against the muniti.ons theory is-the fact that, lzst year’s red 
tide was probably the ninth to occur in Florida, earliar pkgues of discolored water 
and dead fish having occurred in 1844, 1854, 1878, 1880, 1882, 1883, 1908, nnd . 
1916. Published accounts of the 1916 occurrence are sjmi1c-r .fn practically all d+ 
tails to the red tide of 1947, even including the procktion of irr’, tating gas. 

Last year’s occurrence was first noticed in November, 1946, l&en fS.shernen 
operating alcng the Gulf coast of southern Florida reported a large number of deLad 
,and &;Ting fish floa.ting a’oout 10 to 14 miles offshore, in p~.tches of discolored 
ocean :ater. By late January, 1947, milli.ons of fish had died all ,alcng the coast 
fiTL: Bqles north to Sarasota, the mortality occurr!ing always j-n areas rchere the 
water had turned red or brown, 

Xter a brief respite during the spring months, the red tide remoeared in the 
s,ame general areas in JX.y , this time extending beyoilu J Cleanater and aga in &using 
extensive destruction of marine life, By early Sep tern-oer the shore communities - 
appealed in desperation for federal a.id i-n cleaning up the accumulaticn of dead fish 
on t::e beaches. Ihe mid-&p tember hurricane, however, apparently scattered the 
masses of red water so thoroughly that no traces of it have been seen since thzt 
time. 

Zsti.ti:ates place the destruction of valuable focd and ,me fishes a.t several 
hundred million pounds. Att’enilant economic losses, r;ncluding intarrupt’lon of sport 
and commercial fishing and dam&ye done to resort centers reached a large, but Al- 
kc~ovn fikyLre. 

Practically all species of fish, including suck lerge Z’orms as tarpon and jew-3 
fish, kere included :.n the victims of tile red l?rater. I<ost oysters in aifectec’, areas 
died. horseshoe crabs died by the tZ?ousand, :&;,le t:,a try@ C‘~L: a-oyment ly wzs un- 
h&x&. @onges showed no ill efTects, altkough the ge.nci.p=al sp&ge beds were out- 
side. the red tide areas. Reports that gulls died from feedi ng on dead I”i sh were not 
ccnfimed by scientific observers.* 
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Gymnodinium , the red tide organdsm that affli cted. t-he C-ulf coast of Florida 
interxittently from November, 1946 to September, 1947, h,as a long history as a 
marine trouble maker, This orgLuj,gn and a number of closely related forms have 
beten responsj.ble for “red tj,des”-~:n varj~ous parts of the world for many years. 
Such phenomena, usually accompanied by widespread destruction of f!sh, oysters, or 
other ao>+atic animals, have occurred in Australia, Peru, Japan, ind5.a, CalifoWa., 
Rhode isl,?nd, Oregon, Washington and j.n EZor:da. Proba’bly the f5rst descri.bed by 2 
SC: en l,:i ,. A. c*r+~ observer occurred off the coast of Chile in 1832, and was recorded by 
tile n.~~tl~rnld st Charles Darwin in his account oA f the voyage of II. 14. S, Beagle. 
Certain permanently dj.scolored bcdies of water, like the Red Sea or the Lake Of 
Blood ;Ln Sickly, owe their unusual hue to the -presence of astronomical numbers Of 
~XiY.iUti? -&nt or anima.1 life. Denendin!g lqon the species respons:ble, “red ti_de” 
ma;; or may not be accompanied by- the production o& f tox:ns dangerous to XXUEitiC life, 

Despite the fact that red tjdes have been occurring in m,uUT ?arts of the world 
at 1ea.s t for the past century, scientific studies of such marine phenomena. have 
been 1a.rgel.y descr;ptive. A comprehensive ?rogrem of research T:kt,ch would attack 
the ‘pes<“- m-- ,ja oblem of why red tides occur and whether man can predict and control 
them should now be undertaken, Dr. Gaatsoff recommended. 

%ch a survey should :nclude a study of seasonal b.nges in the physical and 
~hemiwl condit: ons in the CkGf of Nex’co, the _naYn of water clurrents, the cycles 
of $osphates end other salts, .and the nutrlt; onal reqnirements of mnodinium ,and 
related forms, accord$ng to Dr. Gal&off. 
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